
National Hydrography Dataset (NHD)

Charley Hickman USGS
chickman@usgs.gov

Steve Miller, MDEQ
millers6@michigan.gov



National Hydrography Dataset

A comprehensive set of digital spatial
data that contains information
about:

• naturally occurring and constructed
bodies of water

• natural and artificial paths through
which water flows

• related hydrographic entities.



Seamless
Data

• Not quad based
• Online access
• GIS ready
• Transactions
• Versions
• Variable-resolution
• Update features as needed
• Feature-level metadata





Reach Files – RF1, RF2, RF3,
NHD



100K NHD and 24K NHD



100K NHD and 24K NHD



Main Components

• Features
• Reaches
• Flow relationships
• Geographic names
• Level paths
• Coordinates and measures
• Metadata





Features

• Represent bodies of water, paths through which
water flows, and related hydrographic entities

• Contain the information found on USGS
topographic maps:
– Stream network – streams, canals, other paths:  80%
– Water bodies – lakes, reservoirs, other areas:  14%
– Landmarks – dams, bridges, geysers, other items:

6%
• Classified by feature type using:

– A five-digit feature code
– Text aliases for the feature code in a lookup table



Reaches
• Segments of surface water with similar

hydrologic characteristics
• Unique reach code identifies each reach

– Cataloging unit number + sequential
number

• Three types of reaches implemented
– Transport (lines oriented in direction of

flow)
– Coastline (lines oriented so water is on

right)
– Waterbody





Reaches in RF3 and NHD

From Spoerri, Miller, and Dabolt, 2000



Geographic Names

• The proper name, specific term, or
expression by which a particular
geographic entity is known

• An identifier maintains a link to the
Geographic Names Information System

• Reaches carry the geographic name
most often; features only carry the
name if they are not part of a reach.



Relationship Between Reaches

• Flow relationships link individual transport
and coastline reaches to form the surface
water drainage network

• Flow relationships describe
– The network connectivity between reaches
– The direction of water flow between transport

reaches
– The traversal of the coastline along coastline

reaches
– The order of termini of individual drainage

networks along the coastline





Level Paths

• The ordered set of transport
reaches that trace the main path
for a given flow of water

• Identifies the main path to which a
particular transport reach belongs

• Still working on implementation





Metadata

• Metadata, or data about data, describes the
content, quality, condition or other
characteristics of data

• Uses the FGDC metadata standard
• In the initial release of the data, there is

metadata for
– The entire NHD
– Collections of features or reaches, normally organized

by
• quadrangle digital update units for features
• cataloging unit digital update units for reaches







NHD – Applications
and Related Programs

How is NHD used?
• Support inventory, analysis,

visualization, mapping, modeling . . .
• Water quality, flooding, fish . . .





NHD – Applications, Related
Programs, and Tools (1)

• RIT - Reach Indexing Tool for NHD -
georeferencing surface water databases to NHD

• BASINS - Better Assessment Science Integrating
Point and Nonpoint Sources - integrated
watershed environmental modeling

• CWAEM - Clean Water Act Effects Model - basic
water quality modeling and economic analysis

• NAWQA - National Water-Quality Assessment
Program

• NLFWA - National Listing of Fish and Wildlife
Advisories



NHD – Applications, Related
Programs, and Tools (2)

• WATERS - EPA Water Assessment,
Tracking & Environmental Results

• Section 303d, Clean Water Act
• TMDL - Total Maximum Daily Load
• Section 305b, water quality assessment
• STORET - data STOrage and RETrieval

system - water quality data repository



NHD – Applications, Related
Programs, and Tools (3)

• NRS - EPA National Recreation Survey
• NWIS - National Water Information System
• NWPCAM - National Water Pollution Control

Assessment Model - modeling economic
benefits related to water quality

• RIMDESS - River Management Decision
Support System - modeling point and
nonpoint discharges, nutrient routing and
decay, and nitrogen loading in rivers and
estuaries



NHD – Applications, Related
Programs, and Tools (4)

• SPARROW - Spatially Referenced Regression
of Contaminants on Watershed Attributes

• WQSDB - Water Quality Standards Database
• USGS Gaging Station info linked to NHD -

Dave Stewart of USGS WRD
• NHD Flow Volume and Velocity Estimator
• NHD Stream Order Tool



NHD – Applications, Related
Programs, and Tools (5)

• NHD ArcView Tool Kit
• NHD Names Update Tool
• USGS National Rivers Information Center -

prototype
• GRT non-point source projects
• NPL - water-related National Priority List

locations
• Aquatic GAP



NHDinARC
GeoRelational Model

(Use of trade, product, or firm names is for
descriptive purposes only and does not imply an
endorsement by the U.S. Government.)





The National Map:The National Map:
Data CharacteristicsData Characteristics

•• SeamlessSeamless

•• Consistently classifiedConsistently classified

•• Variable resolution, completenessVariable resolution, completeness

•• Consistency and integration among themes ofConsistency and integration among themes of
datadata

•• Current to within seven daysCurrent to within seven days

•• Variable positional accuracy withoutVariable positional accuracy without
cartographic offsetscartographic offsets



National
Elevation

Dataset (NED)
§ Filtered
§ Edge matched
§ Common datum
§ Common

coordinate system
§ One arc second

(30 meter) spacing
§ Future 10 meter,

LIDAR, SRTM





National Land Cover Dataset
(on NED shaded relief, plus

reference)





Obtaining Status, Data,
and More Information

• National Hydrography Dataset site
     http://nhd.usgs.gov    contains

– Online access to download data
– Technical references
– Tutorials
– Tools

• Data on media can be ordered at
     http://edc.usgs.gov/webglis
• Help at
     nhd@usgs.gov





Getting Copies of the Data

• “NHDinArc” – tarred and compressed
      ArcInfo workspaces
• Workspace contains

– Data for one hydrologic cataloging unit
   (sub-basin)
– Three ArcInfo coverages plus several related

INFO tables
– Folder containing the text metadata files







National Hydrography Dataset

• National program
• Combine hydro spatial data programs

of
– USGS DLG
– EPA RF3
– USFS CFF
– other national, state, and regional

partners
• Coordinate update efforts



NHD Stewards
• The NHD is a living dataset
• Revision updates needed
• Quality updates needed
• Organizations closest to the
hydrography are most aware of ground
truth
• Such organizations should have
  the opportunity to serve as stewards
• The USGS will assist



Michigan NHD
Stakeholders Meeting

April 15-16, 2002
  Lansing, Michigan




